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(54) SEMICONDUCTOR DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To reduce the size and cost 
of a semiconductor and enhance its strength of bonding 
to a mounting board by removing coupling bodies from 
the underside of the semiconductor device and 
individually separating connecting pieces. 
SOLUTION: A frame 10 has an island 1 1 to bond a 
semiconductor chip to be formed in the center, and a 
coupling body R extending from each corner through 
suspending leads 12 is formed so that the island 1 1 is 
encircled with the coupling bodies R. First connecting 
pieces 13 extending toward the island 11 are integrally 
formed on the coupling bodies R at substantially equal 
intervals, and second connecting pieces 14 extending 
outward from the coupling bodies R are formed. A 
semiconductor chip is bonded to the island 1 1 using 
bonding material and a resin sealing body is placed. 
Finally, the first and second connecting pieces 12 and 14 
are individually separated. Thus, the overall size and cost 
of the semiconductor device are reduced and the 
strength of connection with a mounting board is enhanced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device which is the semiconductor device equipped with the resin 
seal object which closes two or more connection pieces prepared by approaching at least 1 side 
side of a semiconductor chip, the connection object which unifies said connection piece, a 
means connect said connection piece with said semiconductor chip, and said connection piece, a 
connection object and a means, and is characterized by to separate said connection piece 
separately by removing said connection object from said semiconductor-device rear face. 
[Claim 2] It is the semiconductor device according to claim 1 which said semiconductor chip 
fixes to an island, and hangs said island and said connection object and is unified with a lead. 
[Claim 3] It approaches 4 side side of said semiconductor chip, and is prepared, and said 
connection piece is said semiconductor device according to claim 2 with which it hung and the 
lead has extended from four corners of said island. 

[Claim 4] Said island is a semiconductor device [ smaller than said semiconductor chip ] 
according to claim 3. 

[Claim 5] It is omitted and said island is said semiconductor device according to claim 3 which is 
hung, and this X configuration hangs a lead in the configuration of X, and said semiconductor 
chip fixes after a lead. 

[Claim 6] Said connection piece and said resin seal object are claim 1 which constitutes the 
same side, claim 2, claim 3, and a semiconductor device according to claim 4 or 5. 
[Claim 7] They are claim 1 to which said semiconductor chip is mounted by face up, and said 
means changes from a metal thin line, claim 2, claim 3, claim 4, and a semiconductor device 
according to claim 5 or 6. 

[Claim 8] They are claim 1 to which said island, said connection object, and said connection 
piece change from Cu of desired thickness, said semiconductor chip is mounted by face down, 
and said means changes from low material, claim 2, claim 3, claim 4, and a semiconductor device 
according to claim 5 or 6. 

[Claim 9] Said connection object is claim 1 removed by dicing, claim 2, claim 3, claim 4, claim 5, 
claim 6, and a semiconductor device according to claim 7 or 8. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device of the CSP mold 

using the Cu frame like a leadframe about a semiconductor device. 

[0002] 

[Description of the Prior Art] Although a semiconductor device is a circumferential governor 
term, IC is made from the condition of a wafer in the shape of a matrix, this IC is surrounded, the 
dicing line section is prepared in the shape of a grid, the dicing of it is separately carried out 
along with this dicing line section, and separation formation is carried out at each semiconductor 
device (semiconductor chip). And it mounts in a leadframe, and wirebonding of IC and the lead is 
carried out and it is packed. 

[0003] However, in response to small-and-light-izing of a cellular phone, a digital camera, etc., a 
miniaturization is increasingly required also for a semiconductor device and CSP and the wafer 
scale CSP are developed as a technique of approaching a chip size infinite recently. 
[0004] A semiconductor chip is mounted in a substrate and there are a publication-number No. 
92979 [ ten to ] official report and JP,58~201347,A as CSP which adopts wirebonding and makes 
a chip size small, for example. 

[0005] In order that they may lessen the extension length of a previous leadframe infinite from a 
metal thin line, metal thin line connection reliable as connection being used for these techniques, 
a ceramic substrate is used for them and they make a chip size small. 

[0006] Drawing 7 and drawing 8 explain the outline. In drawing 7 , a semiconductor chip 2 fixes to 
a ceramic substrate 1, and the bonding pad of a semiconductor chip 2 and the pad electrode 3 
on a ceramic substrate 1 are connected to it through a metal thin line. And as for the ceramic 
substrate 1, the pad 4 with which a through hole and a multilayer interconnection are given and 
are soldered with a mounting substrate through low material is formed in ceramic substrate 1 
rear face as occasion demands. The bonding pad of a semiconductor chip 2 is electrically 
connected with the pad 4 on the back through a metal thin line, the pad electrode 3, a through 
hole, or a multilayer interconnection. 

[0007] And like drawing 8 , the resin seal object 5 is formed and dicing is carried out in the part 
shown by the arrow head, this dicing — the rear-face side of a ceramic substrate, or a side front 
— whichever is sufficient. Moreover, it divides into a ceramic substrate, a slot may be prepared, 
dicing may be carried out to this side of a ceramic substrate, and a ceramic substrate may take 
a break through a rate slot. 
[0008] 

[Problem(s) to be Solved by the Invention] Unlike the package which adopted the leadframe, the 
structure mentioned above is not incorporated in a package, but since the pad electrode is very 
small, a lead can make it that much small. 

[0009] However, since a ceramic substrate 1 gave a through hole and a multilayer 
interconnection or needed Au plating for the pad electrode 3 and a pad 4, it had the problem on 
which cost goes up. 

[0010] Moreover, generally the electrode of a ceramic substrate 1 was printing, the thickness of 
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a printing electrode is a factor and the connection with a mounting substrate also had the 
problem which cannot do connection resilience so highly. 
[0011] This invention solves said trouble. 
[0012] 

[Means for Solving the Problem] This invention is made in view of the above-mentioned 
technical problem, removes a connection object from a semiconductor device rear face to the 
1st, and solves a connection piece by dissociating separately. 

[0013] It solves by 2nd fixing a semiconductor chip to an island, hanging said island and said 
connection object, and unifying with a lead. 

[0014] To the 3rd, it approaches 4 side side of a semiconductor chip, a connection piece is 

prepared and hung, and a lead is solved by extending from four corners of an island. 

[0015] An island is solved [ 4th ] by making it smaller than a semiconductor chip. 

[0016] An island is omitted and hung [ 5th ] and a lead is solved by this X configuration hanging 

in the configuration of X, and fixing said semiconductor chip after a lead. 

[0017] To the 6th, a connection piece and a resin seal object are solved by accomplishing the 
same field. 

[0018] It solves by 7th mounting a semiconductor chip by face up and accomplishing a means 
from a metal thin line. 

[0019] It solves by 8th accomplishing an island, said connection object, and said connection 
piece from Cu of desired thickness, mounting said semiconductor chip by face down, and 
accomplishing a means from low material. 

[0020] To the 9th, a connection object is solved by removing by dicing. 

[0021] For example, it is established as a leadframe technique from the former, and closure can 
also realize the frame which consists of Cu with the conventional transfer mold technique. 
Therefore, after closing, if a connection object is only removed by dicing, etching, etc., it is 
realizable, and it is more cheap and the semiconductor device approaching a chip size can be 
realized. 

[0022] Moreover, by removing a connection object, a side attachment wall is exposed in the 
thickness direction, and the connection piece of this removed field can raise bond strength 
because this exposed side attachment wall is damp in low material. 

[0023] Moreover, it is implementation in changing the lead of a leadframe into a connection 
piece, and since a metal thin line is also realizable by the conventional wire bonding, it is reliable 
and manufacture is also easy. 

[0024] Moreover, a leadframe is adopted and the semiconductor device of a chip size can be 
realized. 

[0025] Furthermore, by removing a connection object by dicing, the side side of a connection 

piece, irregularity is made and an adhesive property with low material improves. 

[0026] 

[Embodiment of the Invention] Next, the 1st operation gestalt of this invention is explained with 
reference to drawing 1 - drawing 4 . The component part of drawing 1 is a general leadframe, and 
is a frame which consists of a metallic material (for example, let Cu be a charge of a principal 
member) with the thickness of a leadframe. A foil is sufficient as this. In this case, in 
consideration of the field of handling, you may sandwich on a flexible sheet. About this, it 
mentions later. 

[0027] First, the island 1 1 which a semiconductor chip fixes is formed in the center, and from 
each corner, the frame 10 is formed so that it may hang and the connection object R may 
surround an island 1 1 through lead 12. The 1st connection piece 13 which goes to an island 1 1 is 
really arranged at equal intervals substantially at this connection object R. Moreover, the 2nd 
connection piece 14 is formed toward outside from the connection object R. 

[0028] This connection piece corresponds to the lead of the usual leadframe, and a lead exposes 
it from a resin seal object by the conventional leadframe. However, like drawing 3 , these 
connection pieces 13 and 14 are cut by the resin seal object 17 and ******, or project about 
0.1~0.2mm. It is for making a solder fillet on the side face of the connection pieces 13 and 14 by 
this projection at the time of mounting. The approach of cutting can consider dicing or T/F (trim 
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- and - foaming). 

[0029] Moreover, the number of these connection pieces is decided by the number of bonding 
pad pads of IC. That is, if there are few pads, that what is necessary is just to adopt 1st 
connection piece 13 — , this connection piece chooses 1 side side of a connection object - 4 
side side as arbitration, and should just prepare them by this connection object R and one 
further. Moreover, what is necessary is just to adopt 2nd connection piece 14 — further, when 
numerous. Furthermore, what is necessary is just to form the 3rd connection piece 22 outside in 
the shape of a ring like drawing 13 , if there are many pads. Although based also on the size of a 
connection piece, it hangs on the outside of the connection object R further, and another 
connection object is formed in it through lead 12, and if the connection piece suitable for an 
island and the outside suitable connection piece are prepared, the number of connection pieces 
can be increased. 

[0030] That is, a connection piece serves as 1st piece county of connection 13 — , 2nd piece 
county of connection 14 — , and the form where — was formed so that an island 1 1 may be 
surrounded. 

[0031] Then, as shown in drawing 2 , in an island 1 1, a semiconductor chip 15 fixes through fixing 
material. Although a frame 10 changes by low material, such as solder, as fixing material since it 
becomes with the metal which makes Cu the charge of a principal member, paste material, such 
as a silver paste, and adhesives are sufficient as it. And it connects through the metal thin line 
1 6 from the bonding pad exposed to the front face of a semiconductor chip 1 5 to the connection 
pieces 13 and 14. This metal thin line 16 consists of Au, Cu, or aluminum, and is usually realized 
by wire bonding. As drawing 2 showed, since there are many bonding pads of IC, 2nd connection 
piece 14 — projects by turns centering on the side side of the connection object R with 1st 
connection piece 13 — , and it is formed. If another expression is carried out, the 2nd connection 
piece 14 entered between the 1st two adjacent connection piece 13 and 13, and it is sticking out 
by turns right and left in the predetermined pitch centering on the connection object R. Short 
prevention of a metal thin line is realized by adopting this structure. 

[0032] Then, the resin seal object 17 is established like drawing 3 . This resin seal object 17 is 
realizable by the transfer mold, injection molding, etc. as an example. However, the rear face of 
the connection pieces 13 and 14 constitutes the same field as the resin seal object 17, or rather 
than the resin seal object 1 7, it projects a little and it is prepared. Moreover, when taking the 
insulation of an island into consideration in this case, as long as it sees with the drawing 3 right 
figure, an island 1 1 may be pushed up on some to a connection piece, and may be embedded 
thoroughly. 

[0033] Furthermore, 1st connection piece 13 — and 2nd connection piece 14 — are separately 
separated by drawing 4 . In drawing 4 , the rear face of a semiconductor device 18 is shown and 
1st connection piece 13 — and the place which shows 2nd connection piece 14 — and the 
condition that hung and the rear face of lead 12 and an island 1 1 is exposed, and is shown by 
hatching change with the clearance field here. 

[0034] Here, connection piece 13 — and 14 — are separately separated by removing the 
connection object R. However, since this frame forms the frame unit in the shape of a matrix, a 
connection piece is cut in the chip package side side of a schedule. 

[0035] The dicing of the blade beam shown in the direction shown by hatching here by hatching 
as the easy approach of separation is given. 

[0036] At this dicing, since it will become the cause of a short circuit if a trench is formed a little 
from the thickness of a frame 10, it can dissociate easily and the connection object R will 
remain, it removes by width of face larger than the width of face of the connection object R. 
Moreover, etching can be considered as other clearance approaches. The 2nd connection piece 
14 is cut in the location taken out 0.1 -0.2mm to resin seal ****. Cutting process is performed by 
the same dicing as cutting conventional T/F or the connection object R. 

[0037] What is necessary is just to prepare and carry out the dicing of the frame 10 which can 
mount a semiconductor chip 1 5 in the shape of a matrix collectively like drawing 1 1 , drawing 14 , 
and drawing 15 , if productivity is taken into consideration. This approach is mentioned later. 
[0038] As mentioned above, if the cheap frame 10 is used for this invention and the connection 
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object R is finally removed by dicing etc., the electrode which consists of a connection piece the 
side side of a chip will be formed in the rear face of the resin seal object 17. This connection 
piece has the short connection piece which is equivalent to a lead as compared with the package 
which adopted the conventional leadframe, and the whole size not to expose outside can be 
made small. 

[0039] Moreover, since the size of a connection piece should just be ** in case it can carry out 
bonding of the metal thin line, it can also make the size small. Moreover, although the width of 
face of the connection object R is decided by the size and precision of a dicing blade, the blade 
of the latest dicing equipment is also thin, and since it is very highly precise, it can also narrow 
said width of face. Therefore, what has size small as a semiconductor device can be realized 
easily. 

[0040] Moreover, the cutting plane of the connection pieces 13 and 14 is exposed to the slot 
shown by hatching. Since low material gets [ this cutting plane ] wet and a fillet is formed when 
it fixes by low material, such as solder, to a mounting substrate as it is, bond strength is also 
reinforced, since [ moreover, ] a fine muscle is formed in the cutting plane in dicing — low 
material — also biting — it improves. 

[0041] On the other hand, the slot formed of dicing may be separately filled with resin. In the slot 
formed especially of dicing, the interface which is following the semiconductor chip is hung and is 
a lead. Therefore, moisture resistance may be taken into consideration and resin may be applied 
to the corner part of a dicing slot. Moreover, all slots may be filled. Also at this time, forming 
[ the muscle by dicing / in a cutting plane ]-finely resin eats, and its **** is good. 
[0042] In filling a slot with insulating resin, the low attachment reinforcement of the connection 
pieces 13 and 14 and a mounting substrate reinforces the rear face of a connection piece by 
making it project rather than the resin seal object 17. A fillet is formed in the side face exposed 
by making it project, and the sticking tendency reinforcement of low material increases. 
[0043] Drawing 5 and drawing 6 make the frame 10 of drawing 1 a unit, and that in which this 
unit was formed in the shape of a matrix is shown. 

[0044] Drawing 5 shows the package back of drawing 3 , a semiconductor chip fixes it in each 
island of the frame formed in the shape of a matrix, and the metal thin line is connected. And the 
resin seal object is established throughout the matrix-like frame. Although the island is formed 
more greatly than a chip, it may be small here. 

[0045] And in the place shown by two kinds of arrow heads of drawing 6 , dicing is given and 
separation from a frame is realized as separation and the semiconductor device of a connection 
piece. 

[0046] As drawing 4 explained, the part of the connection object which is throughout a frame is 
shaved off by dicing. By drawing 6 , four small arrow heads showed this location. And full cutting 
is performed in order to separate a semiconductor device from a frame. Three large arrow heads 
showed this location. 

[0047] Like the usual transfer mold, this approach may make metal mold so that a mold cavity 
may be constituted in the shape of a matrix. However, like drawing 5 in this invention, it is made 
one mold cavity, and mould formation of the frame unit from an edge to an edge is altogether 
carried out continuously by one, the dicing of the metal mold is carried out to behind, and it is 
separately divided into it. Two types of half cutting and full cutting are used for dicing, and it is 
carrying out separation of a connection piece, and separation of a semiconductor device. When 
forming a cavity in metal mold in the shape of a matrix, a tooth space is needed between cavities 
at a metal mold side. However, if full cutting is carried out by dicing, since the field of the full 
cutting field (large arrow head) shown by drawing 6 ends at intervals of a blade, it can increase 
the packaging density of the part unit frame. 

[0048] An island may be omitted and X lead is sufficient as it here. 

[0049] Moreover, the sign F of drawing 4 is the fixed means which was located in the corner of a 
resin seal object, or its near, was hung and was formed more widely than the width of face of 
lead 12. Since dicing dissociates thoroughly, this part is utilized as a distortion absorption means 
here. 

[0050] That is, the parts which distortion of a resin seal object joins are four corners of drawing 
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4 . Therefore, the 2nd fixed means corresponding to the part of this F is formed in a mounting 
substrate, and this fixed means F and the 2nd fixed means of a mounting substrate are fixed with 
low material, a silver paste, adhesives, etc. Consequently, even if a big distortion which a crack 
generates by the solder ball or the solder bump is added, it has the structure where the stress 
joins a fixed means first and stress does not join a part for the connection except this. F is a 
lead, the pattern with which the 2nd fixed means of a mounting substrate also makes Cu the 
charge of a principal member is formed, and, specifically, the meantime is soldered to it. 
[0051] Then, the gestalt of the 2nd operation is explained, referring to drawing 9 and drawing 10 . 
Here, a semiconductor chip 1 5 is mounted by face down to a frame, and the semiconductor 
device of the same size as a chip size is offered. 

[0052] A solder bump or a solder ball is formed in a front face, this is shown by the place of a 
black dot and the semiconductor chip 15 is connected with the connection pieces 13 and 14. the 
island shown by 2 point lead lines by drawing 9 since it realizes by face down although the island 
was needed, and it hung and a lead is also needed in drawing 2 for face up — it may hang and a 
lead may be omitted. Moreover, solder is good at other low material. Moreover, conductive paste, 
such as a silver paste, is sufficient. 

[0053] Moreover, after a chip is mounted, you may fill up with resin between a semiconductor 
chip and a frame. 

[0054] Drawing 10 deleted the connection object R of the part which shows the rear face of 
before drawing and is too shown by the dotted line by dicing etc., and has separated the 
connection pieces 13 and 14 separately, an island 11 — it hangs, and since an abbreviation is 
also possible, the dotted line has shown the lead 12. 

[0055] Moreover, this frame is formed in the shape of a matrix, and full cutting of the 2nd 
connection piece 14 is carried out like drawing 6 . Full cutting is good at dicing, T/F, etc. 
[0056] This structure is applicable to CSP of wafer size, as shown in drawing 1 1 . 
[0057] That is, after forming matrix-like IC all over wafer 20, the solder bump and the solder ball 
are formed through the passivation film. And on this, the frame 21 constituted in the shape of a 
matrix is arranged, and it connects with a connection piece. 

[0058] Then, it is filled up with resin between a wafer and a frame as occasion demands, and the 
dicing of the connection object R is carried out like drawing 6 , a connection piece is separated 
separately, full cutting of the connection object r established between frame units is carried out, 
and it dissociates separately. 

[0059] Various frames can be used for both the 1st and 2nd example here. Drawing 1 1 is the 
frame of which the connection piece 13 was formed 2 side side which counters, and this 
consisted in the shape of a matrix like drawing 12 . Moreover, like drawing 13 , 1st connection 
piece 13 — , 2nd connection piece 14 — , and the 3rd connection piece 22 may be formed so that 
an island may be surrounded. 

[0060] On the other hand, the metallic foil sandwiched by the flexible sheet may be used for the 
frame used in all the examples. In this case, it is sandwiched except for a connection point (a 
connection piece, island). 

[0061] Drawing 16 and drawing 17 are the sectional views of the 1st example and the 2nd 
example. Since size is also small and the connection pieces 13 and 14 may separate at the time 
of dicing, the resin foods Itsuki means T is established from the connection piece. It is prepared 
in one of the 3 side sides of this connection piece that is not in agreement with a dicing line if it 
bites and drawing 4 explains Means T, is further projected and prepared from the side face of a 
connection piece, and covers thoroughly by resin, and an anchor effect is fixed. Even when a 
connection object is shaved by dicing according to this anchor effect, a connection piece is fixed 
without separating from resin. 

[0062] Moreover, in drawing 16 , since predetermined spacing is prepared between the 
semiconductor chip 15 and the frame, a part of connection piece 13 can be arranged under a 
semiconductor chip 15. The shrink of the arrangement field whole region of a connection piece 
can be carried out by this, and the whole size can be made small. 
[0063] 

[Effect of the Invention] According to this invention, a connection piece is separately separable 
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by adopting the frame which consists of a metal, and removing the connection object which is 
one component of a frame, after being closed. Moreover, the size which can connect a metal thin 
line is sufficient as the size of a connection piece, and it can make size of the semiconductor 
device as the whole small. 

[0064] Moreover, since a frame is embedded to resin and a connection piece is exposed at the 
rear face of a closure object, it can realize, without carrying out ceramic substrate adoption like 
before. Therefore, cost can be lowered compared with the conventional semiconductor device 
which adopted the ceramic substrate. 

[0065] Moreover, by the type which carries out a face down, the semiconductor device of a chip 
size is realizable for a frame. 

[0066] Moreover, since a connection object is removed by dicing, the side face of the connection 
piece exposed to this field can be utilized as a connection field of low material, and connection 
resilience with a mounting substrate can be reinforced. 

[0067] Moreover, since a connection object is simply removed by dicing, it can also simplify a 
process. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the manufacture approach of the semiconductor device 
concerning the 1 st operation gestalt of this invention. 

[Drawing 2] It is drawing explaining the manufacture approach of the semiconductor device 
concerning the 1 st operation gestalt of this invention. 

[Drawing 3] It is drawing explaining the manufacture approach of the semiconductor device 
concerning the 1st operation gestalt of this invention. 

[Drawing 4] It is drawing explaining the manufacture approach of the semiconductor device 
concerning the 1st operation gestalt of this invention. 

[Drawing 5] It is drawing when forming the unit frame of drawing 1 in the shape of a matrix. 
[Drawing 6] It is drawing explaining the separation approach when separating drawing 5 
separately. 

[Drawing 7] It is drawing explaining the manufacture approach of the conventional semiconductor 
device. 

[Drawing 8] It is drawing explaining the manufacture approach of the conventional semiconductor 
device. 

[Drawing 9] It is drawing explaining the manufacture approach of the semiconductor device 
concerning the gestalt of the 2nd operation. 

[Drawing 10] It is drawing explaining the manufacture approach of the semiconductor device 

concerning the gestalt of the 2nd operation. 

[Drawing 1 1] It is drawing explaining a matrix-like frame. 

[Drawing 12] It is drawing explaining a frame. 

[Drawing 13] It is drawing explaining a frame. 

[Drawing 14] It is drawing explaining a frame. 

[Drawing 15] It is drawing explaining a frame. 

[Drawing 16] In the gestalt of the 1st operation, it is drawing in which the connection piece was 
bit and the means was formed. 

[Drawing 1 7] In the gestalt of the 1st operation, it is drawing in which the connection piece was 
bit and the means was formed. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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